Title:' ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter. Esq. Phone: 970-898-3886 

1/10 



o 
< 

CD CDl 
LU »^ 



^ il 

o ^ 
o 



CD 

I 

LU 
X 



<: 

^ $2 

Q_ 



O o| 



< 
CD 




o 

LU 



LU 

□c: 



Q_ 
X 
LU 



O 



o 

CL 



GO 

CD 



=) liJ ^ 
a: Q_ 

I— CO 



CVJ 

CO 



o 



C3 



CD 
CO 



Title: ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 

2/10 



CD 
< 



CM 
CM 



O 
I— 

o < 



LJJ 

o 

o 
q: 

LU 



CO 







1— 




CO 




Ql 




u. 






CO 








< 








o 




LU 














cnjI 


O 








o 


Q 


LU 
1— 




LU 
Q 




q: 




o 




a: 









CD 



CD 
CO 
CM 



Q LU CVJ 

2 —J CO 

O Q CM 

LJJ ^ CD 



g < - 

I— CO ^ 

0 a: oj 

LU I— 

01 CL ^ 
CO ^ 

^ Q =^ 



ION 


SM 




.ICAT 


< 






CM 


1 


o 

LU 


DU 







CO 



CM 
CM 



CO ZD 
LU LU 
q: CO 

ico' 

O CO 

LU a: 

CO ^ 



cog 

t— CM 



CO I 
LU I 

CO L 

^ c75 



o <^ 



X 



I o ^ 
o ^ 





<J>\ 


o 


1— 


cmI 


Q_ 
LU 


1— 


O 




X 


ZD 


LU 





CM 
CD 



o 

CO 
CO 
LU 

o 
o 



cmI 





Title: ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED CONCURRENT 

THREADS 

Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 

3/10 



NO 



311 



1 



EXECUTE 



( START ^ 



FETCH INSTRUCTION 



-^-304 
— 



DECODE INSTRUCTION 



I 



IS ERROR DETECTION MECHANISM 
ENABLED? 



I YES 



'308 



'310 



DUPLICATE INSTRUCTION 



'^'314 



ISSUE INSTRUCTION TO FIRST 
EXECUTION UNIT FOR EXECUTION INLt^^'S 
FIRST EXECUTION CYCLE {ISSUE 
BUNDLEJ) 



I 



ISSUE DUPLICATE INSTRUCTION TO 

SECOND EXECUTION UNIT FOR 
EXECUTION IN SECOND EXECUTION 
CYCLE (ISSUE BUNDLE_2) 



i 



^324 



COMPARE RESULTS OF THE FIRST 
AND SECOND EXECUTION UNITS 



I 



■^328 



MATCH? 



i 



NO 



K330 



YES 



COMMIT RESULTS 



N334 



RAISE 
EXCEPTION 



FIG. 3 



, • Title: ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin D. Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 



4/10 




. .Title; ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 

Inventors: Kevin D. Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter. Esq. Phone: 970-898-3886 

5/10 




•Title! ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 



6/10 



CO 



C3 



o g o 
•- S o 




Q tz § 
LU CQ CO 



CO 



Q bl S 
LU CO CO 



CNJ 




CNJ 




Csj 


CO 


• • 




• • 


CO 


CO 




CO 




CO 
























{ 


O 
















F S i 


col 








X 








LU 
















CNJ 




CNJ 




CNJ 




• • 


CNJ 


• 


CO 






CO 




CO 




CO 







ISTE 




CD 
LU 




cr: 

ci 


col 

^1 






ION 


llT 
iZ 


INATI 




:STI 




o 





col 



.Title; ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 



7/10 




o 

LU 

X 



CO 



o 



CO 
CO 
LU 

q: 

Q 

o 



o 

Od 



LU 



< 





GQ 






LU 




eg 


1 

CD 






<C 






EN 


ZD 






O 


ZD 


o 


LU 
X 


EC 


1— 


LU 


o 


h- 


X 


LU 


CO 


LU 


1— 


Qd 


h- 

CO 


LU 
Q 




Ql 


cr: 




LL.- 


O 


o 






"q: 




cr: 






LU 





o 

LU 
X 
LU 

O 

CM 

cr: 



CO 
CO 
LU 

cx: 

Q 
Q 



rv^ CNJ 

iij (J 

O LU 
LU 

I— 

LU 

cr: 
<: 



1^ 

CD 



CQ 
< 



O 
LU 
\— 
LU 
Q 

o 
ct: 
q:: 



.Title; ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 



8/10 



oo 



oo 

oo 






DC 




CO 


O 
h- 




CO 






iDRE 


s 

< 


ool 


AD 


COMI 





o 
o 

oo 



CNJ 

oo 



o 

LU 

X 



O 



CO 
CO 
LU 

ct: 
o 
o 
< 



CO 
CO 
LU 

Q 
Q 
< 




CSJ 

oo 



O 
LU 
X 
LU 

I— 

CO 

a: 



o 
or 



< 



m 5 

LU ^ 

< 2 



o 

LU 

X 



o 



yj CO 

LU — 



— 1*^ 



> 



e 2 ^ 

a: o 
LU — ' 



CO 

< 

ZD 

a 

CO 



CZ5 

oo 



O 

LU 
X 
LU 

Q 

CNJ 

of 



CO 
CO 
LU 

cr 

Q 
< 



CNJ 
OO 



o 

LU 
X 
LU 

Q 

o 

O 
LU 
CO 

O 

ct: 



LO 

oo 



O 

LU 
X 



o 

o 

LU 
CO 

o 



CD 



GO 
< 



O 
I— 

o 



Q 
O 

cr:- 

LU 



OO 

CD 



Title: ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED CONCURRENT 

THREADS 

Inventors: Kevin Safford et al. Attorney. Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 

9/10 



FIRMWARE 920 



OPERATING SYSTEM 930 



ERROR DETECTION ENABLE (EDE) BIT 910 



CONTROL REGISTER 900 



ERROR DETECTION ENABLE SIGNAL 242 



FIG. 9 



1000 



1010^ 



SET EDE BIT 910 IN CONTROL REGISTER 900 



INSTRUCTIONS THAT REQUIRE 
ERROR DETECTION (E.G.. CRITICAL 
CODE) 

1020 



L 1030^ CLEAR EDE BIT 910 IN CONTROL REGISTER 900 



FIG. 10 



. TitlK ERROR DETECTION METHOD AND SYSTEM FOR PROCESSORS THAT EMPLOYS LOCKSTEPPED 

CONCURRENT THREADS 
Inventors: Kevin Safford et al. Attorney Docket: 200206543-1 
Responsible Attorney: William J. Streeter, Esq. Phone: 970-898-3886 



10/10 




